Abstract.-In multilingual labor markets agents with high proficiency in more than one language may be selected into occupations that require high levels of skill in communicating with customers or writing reports in more than one language. In this paper we measure this effect in Catalonia, where two languages, Catalan and Spanish, coexist. Using census data for 1991 and 1996, and controlling for endogeneity of Catalan knowledge, we find that proficiency in speaking, reading, and writing Catalan reinforces selection into being employed, being an entrepreneur, and into white-collar occupations and communication-intensive jobs. In particular, being able to read and speak Catalan increases the probability of selection into white collar occupations by betwen 9 and 14 percentage points, while writing Catalan increases by 6 to 13 percentage points the probability of engaging in services, and government and educational activities.
Introduction
There are activities and types of work that are clearly intensive in communication skills, namely providing customer service, writing reports, negotiating with trading partners, closing business agreements, coordinating work activities with co-workers, preparing presentations for prospective customers or colleagues, teaching, or doing paperwork. In multilingual labor markets, such as Quebec in Canada or Catalonia in Spain, language knowledge as a special form of human capital reinforces individuals' comparative advantage to perform certain jobs. Thus, knowledge of French or Catalan may be a potentially powerful determinant of workers' allocation to tasks and, more generally, of occupational selection.
In this article we quantify this effect by measuring the contribution of language skills to several patterns of occupational selection. We use Catalonia's labor market, in which the coexistence of Spanish and Catalan provides a good opportunity to analyze this issue in great detail. We find that knowing Catalan significantly reinforces occupational selection of individuals born outside Catalonia into being employed, being an entrepreneur or an independent worker, and permanent employment.
Language proficiency also increases the probability of these individuals selecting into white collar work, and employment in trade, services, and government and education.
In particular, being able to read and speak Catalan increases selection into white collar occupations by betwen 9 and 14 percentage points, while writing Catalan increases by 6 to 13 percentage points the probability of engaging in services, and government and educational activities.
Individuals self-select into activities in which they perform relatively better and, therefore, earn more. This is the basis for Roy's (1951) model: tasks in different occupations require different types of skills. This mechanism underlies selection of individuals into being workers or managers (Lucas 1978) , sectorial choice and wage distribution (Heckman and Sedlacek 1985, Gould 2002) , or patterns of schooling, employment and occupational choice (Keane and Wolpin 1997) .
Because different occupations require different communication skills, language proficiency is an important determinant of occupational selection. The literature on this important connection is, however, scarce. Chiswick and Miller (2007) show that knowledge of English is important in matching immigrants to occupation in the US.
Additionally, some authors show that sharing a common language is important both in domestic and international trade: according to Hutchinson (2002 Hutchinson ( , 2005 linguistic distance to English is a crucial determinant of trade between countries; Tadesse and White (2008) find that greater cultural differences between the US and a trading partner reduce exports to that country; Sauter (2009) finds that trade in industries in which direct oral communication with the importer is necessary increases with the probability that people in another Canadian province speak the same language.
In Catalonia, as in other economies characterized by linguistic diversity, an active language policy has increased the economic value of Catalan knowledge. Individuals with more knowledge of Catalan are significantly more likely to be employed (Rendon 2007) . Our work goes a step further and analyzes the incidence of language knowledge on the probability that an individual performs certain kinds of jobs over others. That is, the economic value of Catalan differs across activities and occupations, so that some are relatively more attractive to those individuals who have the required level of language knowledge. We use two samples from Census years 1991 and 1996 to estimate the effect of Catalan knowledge on occupational selection. First, we estimate a Probit model for the individuals' level of language proficiency in order to correct for the possible endogeneity of Catalan knowledge, as it may be jointly determined with occupational selection. Then, we estimate a bivariate Probit model for the probability of choosing a given occupation conditional on a given Catalan proficiency level. We find that for individuals born outside Catalonia reading and speaking as well as writing Catalan significantly reinforce occupational selection into communication-intensive jobs and positions. Specifically, language proficiency increases the probability that individuals select into becoming entrepreneurs or independent workers, as well as into permanent employment, white collar work, jobs in trade and services, and government and educational activities.
The remainder of this paper is organized as follows. The next section presents the background of multilingualism, language policy, and economic structure in Catalonia.
Section 3 describes the data set and discusses the main descriptive statistics. Section 4 explains the estimation procedure and results, and Section 5 details the main conclusions of this article.
Background
In this Section we explain the language transition in formal communication from Spanish to Catalan, and describe the main features of the economic structure of Catalonia.
A Multilingual context
Two important language related phenomena occurred on the second half of the twentieth century. On the one hand, the fall of dictatorships in Europe and the process of decolonization in Africa and Asia. This implied that, in many countries, widely spoken languages that were only informally used gained official status and were given priority in education over the former official, usually colonial, languages. On the other hand, subsequent waves of immigration to Northern Europe and North America gave rise to the issue of language assimilation of immigrants to their host countries.
Research by most economists has traditionally focused on this second issue, approaching language as a form of human capital valued by the market, crucial to convergence between wages of immigrants and natives. A recent stream of the economic literature attempts to measure the economic effects of changes in the language of education. For example the switch from French to Arabic in Morocco; from English to Welsh in Wales; from Russian to Estonian in Estonia; or from English to Spanish in Puerto Rico (see Angrist and Lavy 1977 , Grin and Vaillancourt 1998 , Sabourin and Bernier 2003 , Angrist et al. 2008 ). However, evidence on the economic effects of this kind of language switching is so far inconclusive. While Angrist and Lavy (1977) find that the language switch in Morocco decreased returns to education, Angrist et al. (2008) show that once education-specific cohort trends were introduced, English instruction had no effect on English-speaking ability among Puerto Rican natives.
As other European countries, Spain is characterized by a vast language diversity.
Altogether, around forty percent of the population of Spain live in areas with two official languages. While Castilian (Spanish) is official in the totality of the territory, Catalan, Galician, and Basque share co-officiality with Castilian in their own territories.
2 A comparison of the importance of these languages in their territories reveals that Galicia, with little immigration, has the highest proportion of speakers of their own language. However, Catalonia exhibits the best evolution of indicators of knowledge, use, and favorable attitudes towards the language. Not only has language knowledge increased through the past twenty years, but also the proportion of individuals who consider Catalan their main language. Language commitment to one's own language though is higher in the Basque Land and Navarra: out of those who speak Basque, the proportion that also write it is higher than its equivalent for Catalan in Catalonia and Galician in Galicia (Siguán 1999) ..
During most of its history Catalan has been official in Catalonia. However, from the forties to the seventies, during Franco's regime, Spanish was declared the only official language in Catalonia (as in the rest of Spain), and Catalan was relegated to informal use. This, combined with massive immigration of Spanish speakers to Cat-2 Catalan is official in Catalonia (6,995,206 inhabitants in 2005) , in Valencian Land (4,692,449 inhabitants), and in Balearic Islands (983, 131) . Galician is official in Galicia (2, 762.198) and Basque is official in the Basque Land (2, 124, 846) and in the north of Navarra. These regions represent 39.81% of the total Spanish population (44, 108, 530) . Other languages are Asturian or Bable (with around 600,000 speakers and not official in its territory: Asturias and the north of Castilla-Leon), and Aranés or Occitan, official in Valh d'Aran, within Catalonia (9,100 inhabitants). alonia in the sixties and seventies, contributes to explain how an important proportion of native Catalans of a certain age do not master Catalan. During the eighties and nineties the autonomous Catalan government carried out the 'Normalization' policy with the explicit goal for Catalan to match and replace Castilian (Spanish) as the official language, particularly, in the fields of education, public administration and public media. These public policies significantly contributed to the recovery of the Catalan language in Catalonia, so that in Catalonia there is an economic premium for knowing Catalan language (Rendon 2007) . Before showing how the economic incentive for knowing Catalan varies by occupation and activities, in the next subsection we will describe briefly the economic structure of Catalonia.
Economic Structure of Catalonia
Within the European Union Catalonia has approximately the same size and population as Denmark, a higher per capita GDP than Portugal or Greece, and inflows of foreign direct investment above Austria's or Estonia's. A densely populated and heavily urbanized area in the Northeast of Spain, Catalonia has more than 7 million inhabitants, one quarter of which are concentrated in its capital, Barcelona. It represents 16% of the Spanish population in a territory that is only 6% of the country's total. Catalonia's GDP is one fifth of Spain's, and its per capita income level has historically been above the average for Spain. Currently, it is 23% above the average for the whole European Union (EU-27) in PPP terms, although still below the average for the EU-15. Within Spain's economy Catalonia has traditionally had a preponderant role.
Currently it occupies the first place in terms of overall economic activity, about 20% of the Spanish total, industry, around 21%, and trade, 18%; occupying the third place in tourism, 15%, Spain's main industry (Servei d'Estudis 2008) . Its economic structure is strongly dominated by the manufacturing sector, which represents about 30% of its GDP, above Spain and EU-15 averages. Its industrial composition is balanced and diversified: no single sector's macromagnitude (production, employment, gross value added, etc.) represents more than 20% of the total.
In recent years traditional sectors such as textiles have lost ground, both in terms of gross value added and employment, to more technology intensive industries such as chemicals, transportation equipment, and optical & precision instruments. Namely, more than 60% of all Spanish pharmaceutical production and over 50% of all of Spain's laboratories are located in Catalonia, which has attracted major biotech companies.
Specifically, Catalonia attracts more than half of all foreign direct investment in Spain related to R&D activities (INE 2004) . Overall, Catalonia's investment in R&D, at 24.6% of Spain's total, has only very recently fallen second to Madrid's 28.4%, still far ahead of the Basque Country's 9.5%, ranked third. Also food & beverage processing, and paper, publishing & printing have expanded.
Within the services sector, tourism, health, financial services, and firm-oriented services are pivotal. Trade has undergone a two-decade transformation toward larger retailers and distribution chains. Nevertheless, small and medium enterprises constitute 99% of Catalonia's business sector. Specifically, firms with 100 employees or less still absorb about 66% of workers. The overall unemployment rate in Catalonia, although above the EU-15 average, has consistently kept below the Spanish average for the past two decades: in 1992 it was 13.6%, reached its 21.2% peak in 1994, decreased to 18.9% in 1996, and stabilized around 8.8% in year 2000.
[ Table 1 here] Table 1 illustrates the sectorial evolution of the employment composition in Catalonia and Spain. Catalonia is clearly more industrial than Spain: in Catalonia industry represents 30% of employment in 1991 and 26% in 1996 while in Spain these percentages are 21% and 18%, respectively. Nevertheless, the service sector is clearly the largest employer in both Catalonia (from 56% of employment to 62%) and Spain (from 58% to 64%).
In the next sections we show how in this multilingual growing service economy, proficiency in reading, speaking and writing Catalan influences agents' choices for certain sectors of production.
Data
We use two samples of 250,000 randomly selected individuals extracted from Census data for 1991 and 1996, 3 provided by the Catalan and Spanish National Statistical Institutes (IDESCAT-INE). These datasets contain information on personal attributes such as gender, age, marital status, schooling, place of residence, place of birth, number of years in Catalonia, occupational status, and knowledge of Catalan. We combine the Census data with data on municipalities in order to capture the externality effects on sample individuals of residing in areas with high employment rates or widespread Catalan knowledge. We restrict the sample to parents and children from 16 to 60 years of age, born in Spain but not in Catalonia, and participating in the labor force. Descriptive statistics for all variables by Census year and gender are presented in Table 2 . 3 Unlike the census of 1991, applied in all of Spain, the census of 1996 was only applied in Catalonia.
4 International immigration rates to Catalonia for the two census years are low. E.g. 4% in 1991. Moreover, in several estimations we found origin to be non-significant in determining employment status. However, origin may be more important for explaining wages, for which unfortunately there is no data in the census.
5 Appendix A.2. explains the definition of these variables in further detail. 6 In order to study intergenerational language persistence or to restrict the sample to children of [ Table 2 here]
Occupational variables in Table 2 are ordered by employment status, type of work, occupation, and activity. Men exhibit higher employment rates, are more likely to be entrepreneurs and self-employed, and more likely to be permanent workers than women. Women, on the other hand, are more likely to be found in white collar occupations, mostly in activities within services, and government and education. There are no important gender differences among individuals working in trade.
Respondents' level of Catalan knowledge is self-declared which, given the linguistic proximity of Catalan and Castilian, may lead respondents to over-report proficiency. non-Catalan speakers, for whom learning Catalan means more of an investment, we need infomation on the parents' language proficiency. 7 Self-assessed data can lead to biased inference (Charette and Meng 1994) . Corrections for missclassification, such as the one used by Dustmann and van Soest (2001) , require panel data and are not possible in our current framework.
8 The lowest level of schooling is illiteracy, followed by 'no schooling.' The percentage of illiterates in the sample is negligible, while the percentage with no schooling is very small. As for Catalan knowledge, the improvement persists even after controlling for variation in the samples, as will be seen below.
both genders, but more so for women, who were less proficient in Catalan than men in 1991 but overtake them in 1996. Most people reside in Barcelona, but a growing percentage of individuals resides in Lleida, Girona and Tarragona, the other three Catalan provinces. On average, individuals in the sample arrived to Catalonia at the end of the sixties, 25 years prior to the censuses, when they were no older than 10, and mainly from Andalusia. There is a slight increase in the number of individuals born in other Catalan-speaking areas in Spain outside Catalonia (Valencia, Balearics and La Franja). Most sample individuals live in municipalities where people are (increasingly) proficient in Catalan, were born in Catalonia, and work in services.
Language Effects on Occupation Selection
In this Section we use the Census samples to estimate the effect of language knowledge on occupational selection. First we correct for the possible endogeneity of language knowledge, as it may be jointly determined with occupational selection. To this purpose we estimate a Probit model for the probabilities of an individual exhibiting either the intermediate or the advanced level of proficiency in Catalan for 1991 and 1996, for males and females separately. Because individuals in the sample are not born in Catalonia, they are more likely than natives to have faced a language knowledge decision. In a second stage, we estimate the effect of Catalan knowledge on the probability of choosing a given occupation. Language knowledge is shown to decisively influence individuals' self-selection into occupations, activities and types of work that are intensive in communication.
Estimation and Identification of Language Effects
We consider two types of occupational selection: functional 9 and sectorial. Individuals are selected into functions or roles in producing income, i.e. into entrepreneurship (and self-employment) or salaried work; into employment or unemployment; and into permanent or temporary employment. Individuals are also selected into sectors of production, that is, into different occupations and activities. Our results show that proficiency in Catalan influences both types of occupational selection.
A Probit estimation of language effects in occupational selection yields unbiased estimates only if language knowledge is exogenous. As this may not be the case, we also estimate a bivariate Probit for both types of occupational selection which does account for language selection. Thus, the correction for selection is done in two stages, as in Willis and Rosen (1979) .
In the first stage, we estimate a Probit model for level of language knowledge.
We use the following sources of exogenous variation for language proficiency: level of Catalan knowledge in the individual's municipality; whether the individual was affected by the Normalization policy; whether the individual arrived to Catalonia before age 10; number of years since migration; an interaction term between years since migration and whether the individual arrived before age 10; and origin variables such as whether the individual was born in Andalusia or in other Catalan-speaking regions of Spain. 10 These variables represent the externality effect the community of residence has on the individuals' level of Catalan knowledge, and the individual's exposure to schooling in Catalan and to the Catalan economy. Therefore, they should directly affect the individual's proficiency in Catalan, but not the probability of occupational selection.
In the second stage, we use the estimated parameters of the language selection equation to estimate the probability of selection into being employed; being an entrepreneur or self-employed; into permanent employment; white collar occupations;
and trade, services, and government and educational activities, conditional on a given in the municipality of residence and, of these, percentage employed in the service sector.
Estimation Results
The language effect on functional selection for the simple Probit and the bivariate Probit models can be seen in Table 3 . We present estimates for effects on employment status, on being an entrepreneur, an entrepreneur or self-employed, and on having a permanent job. Clearly, all estimated discrete effects, regardless of gender and census year, are significantly different from zero. We also report the correlation coefficient and a chi-square statistic that tests for independence of occupational selection and Catalan language selection.
[ Table 3 here]
We see that knowing Catalan reinforces selection into being employed, being an entrepreneur, being an entrepreneur or independent worker, and being a permanent worker. The language effect on being employed is significant for all groups, yielding systematically lower values once language selection is accounted for, 11 except for women in 1991. The correlation coefficient is positive and low, except for women in 1991, at about 0.155. The contribution is higher for women, for whom it decreases over time and increases with the level of language proficiency, whereas for men the evolution is precisely the opposite. These results are similar to those obtained by Rendon (2007) .
Selection into being an entrepreneur is significantly affected by knowledge of Catalan, more so for men than for women. The language contribution is higher when language choice is accounted for, with lower correlation between equations for women.
This contribution decreases the higher the level of Catalan knowledge. The effect of language on being an entrepreneur or a self-employed worker is higher than on being an entrepreneur, while it is still higher for men, with the wrong sign for women. It is also decreasing over Catalan skills and higher once corrected for language selection.
Finally, knowledge of Catalan increases significantly the probability that a worker has a permanent job. This contribution is generally lower once Catalan selection is accounted for. It is higher for the intermediate level than for the advance level of Catalan, and higher for men in 1991, but lower in 1996.
In sum, a simple Probit estimation over-estimates language effects on the probability that an individual is employed and permanently employed, but under-estimates an individual's selection into entrepreneurial and independent work. Language effects on functional occupational selection are generally stronger for men than for women, and decreasing over time and language proficiency level. Table 4 exhibits the effects of Catalan knowledge on sectorial selection by gender, year, and level of language knowledge. The contribution of language to the probability of an individual selecting a white collar occupation is high, around 10 percent on average, for both genders and census years within either level of language proficiency.
This contribution is always higher for women, increasing over skills for men and decreasing for women. It is also decreasing over time, except for men that can write
Catalan. This contribution is lower for Biprobit than for Probit estimations for all groups, while correlation between language and occupational choice is strong, between 0.15 and 0.24.
[ Table 4 here]
We can also see a differentiated gender pattern in the contribution of language to individuals selecting an activity. Regardless of language proficiency level and census year, the contribution of language to men selecting trade is higher than for women.
Correction for language selection reinforces this difference for the intermediate level of Catalan, increasing the language effect for men and decreasing it for women. However, correlation between sectorial occupational choice and language is low. Overall, the contribution of speaking Catalan to trade is positive and significant, whereas writing has a negative or zero contribution; it is strongly negative for women and writing. Thus, reading and speaking Catalan reinforces selection into trade, but writing Catalan reinforces selection away from trade.
Selection into services by language knowledge is positive and increasing in language skills for both genders: for reading and speaking language effects are between 2% and 4%, while for writing Catalan they are between 7% and 13%. They are higher for women than for men, and increasing over time for men, but decreasing for women.
Correction for endogeneity of language reveals higher language coefficients than a simple Probit estimation. Even though correlation between sectorial occupational choice and language is low, indepedence between language and occupational selection it statistically rejected.
Knowing Catalan undisputedly increases the probability of selection into both services and government and education activities, more so for writing, around 8 percentage points, than for reading and speaking, 2 percentage points , and notoriously more for women than for men. The correction for language selection yields higher values of the language contribution for both skill levels. Correlation between sectorial selection and language skill level is relatively higher for government and education, especially for women.
In sum, a simple Probit model over-estimates the effects of intermediate language proficiency for selection into white collar occupations, as well as the effects of advanced knowledge for selection into trade, but under-estimates selection of individuals with advanced knowledge of Catalan into white collar occupations, and services, government and education activities. Language effects in sectorial occupational selection are generally stronger for women than for men, and increasing over time and language proficiency level.
Summarizing, in all of these estimations language proficiency does make a significant difference in occupational selection, increasing the probability that individuals engage in jobs in which communicative skills are needed, such as entrepreneur, selfemployed worker, permanent employment, white collar occupations, and in activities such as trade, services, and government and education.
Quality of Instruments
The instruments we use in the benchmark estimation are municipality variables capturing the externality effect of the community of residence on Catalan knowledge; origin variables; assimilation variables such as years passed since migration, and age of arrival; and whether the individual was affected by Normalization. These instruments are related to knowledge of Catalan, but not to occupational selection. In order to assess the quality of these instruments, we follow ?and proceed to exclude subsets of them and compare the resulting estimated language effects on occupational selection.
12 Table 5 presents the language contribution to functional occupational selection for all subsamples by instruments. That is, for the benchmark Bivariate Probit estimation, which includes all instruments; and for the estimations excluding, first, municipal variables (percentage of people born in Catalonia and percentage of people who write Catalan in the municipality), then origin variables (born in Andalusia, Valencia-Balearics, Franja), and finally assimilation variables (arrived before 10, years since migration, arrived before 10×years since migration). We can see the premium is sensitive to exclusion restrictions, which shows that it is the instruments that affect the contribution language skills have on occupational selection, not the shape of the nonlinear functional form.
12 Unlike linear models, limited dependent variable models do not have estimated sample errors nor established tests of instruments. Identification of a recursive bivariate probit model requires exogeneity of the sources of variation (Maddala 1983) . Specifically, there might be unaccounted individual characteristics that determine Catalan knowledge that are also correlated with occupational choice, which may produce biased results. To reinforce identification of this effect in the occupation equation we have to exclude the variables used in the language equation, that is, the instruments.
[ Table 5 here] Clearly, assimilation variables have the largest effect on the estimated coefficient, followed by origin and municipal variables. Overall, omission of these variables brings coefficients closer to those in the simple Probit model. For employment status, excluding municipality variables has a larger effect than omitting origin variables. For selection into entrepreneurial activity, leaving out municipality variables is more important in 1991, while in 1996 excluding origin has a larger effect, for both skill levels.
These results also apply for selection into entrepreneurial and independent work. As for selection into permanent employment excluding municipality variables is more important for women than excluding origin variables in both years, whereas the opposite holds for men.
In Table 6 we report the results for sectorial occupational selection. Again, assimilation variables are crucial in identifying the premium effect. For selection into white collar occupations, municipality matters more than origin for all groups, except for women in 1991. For trade, however the effect of origin is stronger than the effect of municipality variables, whereas for services it is municipality variables, and for government and education activities is municipality, except for men in 1991.
[ Table 6 here] Summarizing, identification of unbiased language effects on occupational selection relies crucially on assimilation variables, such as years since migration, whether the individual arrived before being 10 years old, and an interaction term between these variables. Municipality variables generally rank second in importance for most selections of occupations, with the notorious exceptions of permanent employment for men and trade activities, for which origin variables matter most.
Conclusions
When making occupational choices, workers consider their relative skill levels, i.e. their comparative advantages in different occupations. In this article, we have shown that language skills play a significant role in selecting individuals into communicationintensive jobs and positions.
For a sample of Spanish individuals who were not born in Catalonia, we show that language knowledge significantly reinforces occupational selection into being employed, working as an entrepreneur or independent (self-employed) worker, and having permanent employment. Language knowledge also contributes to selection into white collar occupations and trade, services, and government and education activities.
These effects are relatively large: reading and speaking Catalan increases selection into white collar occupations by around 10 percentage points for all subsamples, while writing Catalan increases by around 8 percentage points the probability of engaging in services, and government and educational activities. Interestingly, reading and speaking Catalan reinforces selection into trade, but writing Catalan reinforces selection away from trade.
In entrepreneurial jobs, self-employment, and permanent employment the language contribution is stronger for men than for women, and decreasing over time and over language levels. The opposite holds for white collar occupations and trade, services, and government and educational activities, in which language effects are stronger for women than for men and increasing over time and over language levels.
We also find that it is necessary to correct for language selection in order to avoid biased measurement of language effects in occupational selection; there is significant correlation between occupational selection and language selection. To this purpose, we used several types of instruments, namely assimilation, origin, and municipality variables. Of these, assimilation variables are shown to be most important for identification of language effects on occupational selection.
In sum, our results indicate that language knowledge is an important component in the set of skills that constitute an individual's comparative advantage. As such, it contributes to selection into relatively more communication-intensive jobs, activities, and occupations. Entrepreneurial and independent work require more communication than salaried work, for instance in relations with customers, providers, and associates.
In activities such as trade, services, and government and education, individuals need to relate to others, not only through reading and speaking, but also by producing written documents (reports, instructions, etc.), which require higher levels of pro- 
A.2. Definition of the Variables
The construction of each variable is presented below.
Employment.-The census reports a variable called "relationship with the activity." An individual is employed if he or she reports to be working; unemployed if he or she reports to be not working and looking for his/her first job or having worked before. Individuals who report other options (military service, retired, student, working at home) are excluded from the sample.
Type of work.-This variable is literally called "professional situation;" it includes entrepreneurs who hire workers, which we call "Entrepreneur;" selfemployed professionals or independent workers who do not hire other workers, which we call "Self-Employed;" and Temporary Workers. There are other categories, such as cooperatives and salaried workers.
Occupation.-This variable is literally called "occupation, profession or craft" and is specific to the interviewed individual. It is coded according to the Catalan Code of Occupations (CCO-94). We group occupations into "White collar," mostly professionals in trade and services; and the rest, mostly "Blue collar," involving more manual labor.
Activity.-This variable provides information on the industrial sector of the firm where the worker performs his or her work. It is coded according to the Catalan Classification of Economic Activities (CCAE-93). We group them into 'Trade,' 'Services,' and 'Government and Education.'
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Schooling.-The census reports the maximum level of studies attained by the individual. To each level, we assign the number of years of schooling.
Age.-It is the census year, 1991 or 1996, minus the year of birth.
Normalization.-If the individual was younger than 12 years old in 1984 this dummy variable takes the value of one, it is zero otherwise.
Married.-This variable takes the value of one if the respondent reports to be currently married; it is zero if the respondent reports to be a widow(er), separated, or divorced.
Residence variables.-The census reports the municipality and province of residence for each individual. With this information we construct dummies for Lleida, Girona and Tarragona.
Origin variables.-The census reports the municipality and the province of birth for each individual. With this information we construct dummies for individuals who are not born in Catalonia, Andalusia, Valencia, Balearics or La Franja.
YSM (Years since Migration).-The census reports the year of arrival to Catalonia. YSM is the census year minus this number. We also construct a dummy indicating if somebody arrived when s/he was no older than 9.
Municipal variables.-We use the residence variable to assign each individual the corresponding information of the municipality. Table A1 reports the coefficients of the selection equation into reading and speaking Catalan on the left side and into writing Catalan on the right side. The covariates used in the estimations are the variables described before, including squared and interaction terms. There are some common features in the estimated coefficients for the four subsamples. Individuals with more years of schooling are more likely to know Catalan. Older individuals are more likely to read and speak Catalan, but less likely to write it, possibly a result of being schooled during the years in which the use of Catalan was exclusively informal. The probability of knowing Catalan is thus increasing both in schooling and age, but at a decreasing rate. Older individuals exhibit lower returns to schooling, especially in the probability of writing Catalan.
A.3. Catalan Knowledge
[ Table A1 here] Individuals who are not married or live outside Barcelona are more likely to know Catalan, especially to read and speak it. In areas with a higher percentage of employment in services, arguably the more urban areas, it is less likely that an individual knows Catalan. On the contrary, in areas with a higher percentage of individuals who know Catalan, it is more likely that an individuals knows Catalan, which is indicative of the importance of social interactions at the local level. In areas where the percentages of people being employed or being born in Catalonia are higher an individual is more likely to read and speak Catalan, but less likely to write it. As with age, this difference across Catalan skills may stem from growing up in the times when the use of Catalan was purely informal.
Individuals affected by Normalization are more likely to read and speak Catalan.
This effect is weaker in 1996 than in 1991, greater for men than for women, and greater for reading and speaking than for writing skills.
Individuals who arrived to Catalonia when they were younger than 10 are more likely to know Catalan. More exposure to the local culture, captured by the variable years since migration, makes language assimilation more likely. However, the effect of local exposure on knowing Catalan is stronger for individuals who arrived at a mature age. Individuals who were born in Andalusia are less likely to know Catalan, especially women. On the contrary, individuals born outside Catalonia in areas were
Catalan is used, such as Valencia, Balearics and La Franja, are more likely to know Catalan.
We also report indicators of overall fit, pseudo R 2 statistics. They are around 0.30, a relatively high value for a discrete variable, which reveals the fairly good explanatory power of the covariates in this estimation. 
